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Environmental Regulation Techniques Based on Economic
Optimization in Greenhouse
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(Jiangsu University)

Abstract

The whole crop cultivation season was divided into two periods, namely vegetative stage to
reproductive stage. In vegetative stage, the temperature was taken as a principal parameter,
prior to other parameters in greenhouse. According to the corresponding magnitude rank of
temperature rising or cooling, actuating mechanisms were carried out to meet control
requirements. In reproductive stage, the control strategies were acted as economic optimized
methods. Putting control cost models, predicted environmental parameters control model and the
crop growth models in unite system to maximize the greenhouse input/output as control
objective. So it could create favorable microclimate parameters and conditions to fit crop growth
and development. And the system to cucumber round production was carried out. Practices
showed that with the control system based on economic optimization strategies to manage crop
growth and development, favorable control effects and lower cost were gained.
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Fig. 1 Schematic diagram based on economic

optimization in greenhouse environmental control



118

&l Bl

Moo 20074

I AT,
3 HRESH

S AR VL IR R 2 A AT ORI Y SRS. 2 4 P A 9
RHEE (FEALHO P HT R EMSEW SR . BE R
5.2 m. AR 3 mLBABETE 6.5 m, Ky 20 m, H A A
B 520 m?, R A WA & IR K E T
VO3, TR N A0 2 80 AR D I A B R A2 0TI
FL B E 6 m b — T B /NS e & b
B L BE R R | ' e i R R XL 4

BT 2002 4F 4 HE T 72 FLAY SR XBEN
K3 2~3 F A EFFEBRBNEE N, L8 — i
SERNMAER 7 A . R SR R RS R
209 B BR A L B NI K 43 B SRR T8 40 PR IE . 5
JRA KRB B R R LR 1 iR,

1 EREEKMBENBEENER
Tab.1 Demands for temperature of
the cucumber growth C
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Tab.3 Possible combination of control equipments to carry out cooling, corresponding

effect and operation cost within 20 minutes

(GRS WEE/C o MXREE/Y OGHUGREE /klx A #EE/pmolemZes L A/ T PRI
PRSI+ JXUAIL + P 38 BH 32.4 75.3 9.98 24.576 1.46 16. 83
PR M5 38—+ P9 38 B 34.7 79.7 9.98 23.120 0. 85 27. 20
PR M5 98—+ JXUAIL —+ &1 3 BH 29.5 75.3 9.96 25.526 1. 46 17.52
HMBEI + S 3 BA 35.7 53.0 9. 94 22.177 0. 85 26. 04
P I 94—+ 4138 FH 31.2 79.7 9.96 25.109 0. 85 29.59
SN HE BH - SIS I+ P9 IRk + XUBIL 27.9 79.8 8. 84 22.823 2. 34 9.75
DAY JEE IH - P TR K - A1 T 8+ UL 30. 8 79.8 9.08 23. 540 2.34 10. 06

4 HRIE

MG SE PR A Fe 3 B N B R s 0y e B sE L AR
Wy e A A= K TR 3 8 43 Sk 1R B S B B L RIS R AR
e By B A AR B A K B B 7R 8 3 AR K B B SR B

DL 516 1A 4 1l SR D/ B i T R & AR IR 2 LA 11 45
VEIBAT A s T 7E AR 90 1) A B A A B Bl i A7 LS
VR A R R i 2 s T BTG A 8 4 R0OR A TR
AR S B2 B e L H AR B PR SR i B o DS P b
A SR R T T 5 D0 s 14 35 ok 2 A7 i



5% 2 ThAEM . ST 2T B Ot B AR IR 2 20 55 445 1 R i 119

EEI8 )

P AR E A S RREOR BRI .

TIE A 93 "B A A R PR B 2 1 R L SLRE PRI il 5 2

(o2

10

11

12

13
14

& % x #t

Stanghellini C, Jong T D. A model of humidity and its applications in a greenhouse[]J]. Agricultural and Forest
Meteorology, 1995, 76(2): 129~148.

Jones ] W, Dayan E. Keulen V H, et al. Modeling tomato growth for optimizing greenhouse temperature and carbon
dioxide concentrations[J]. Acta Horticulturae, 1989, 248 285~294.

Hashimoto Y. Computer integrated system for the cultivation process in agriculture and horticulture-approach to
“intelligent plant factory” in the computerized greenhouse[M]. San Diego,Calif. Academic Press, 1993.

Toslovich I, Seginer I. Approximate seasonal optimization of the greenhouse environment for a multi-state-variable
tomato model[J]. Transactions of the ASAE, 1998, 41(4): 1 139~1 149.

Straten V G, Challa H, Buwalda F. Towards user accepted optimal control of greenhouse climate[ J]. Computers and
Electronics in Agriculture, 2000, 26(3): 221~238.
Henten V E J. Sensitivity analysis of an optimal control problem in greenhouse climate management[]]. Biosystems
Engineering, 2003, 85(3): 355~364.

Ozkan B, Kurklu A, Akcaoz H. An input-output energy analysis in greenhouse vegetable production: a case study
for Antalya region of Turkey[J]. Biomass and Bioenergy, 2004, 26(1): 89~95.
K2, BET, B, 5 s G MRAEREREREERRE TN AL R R, 2002, 33(3): 76~
79.

MR, A1, WM, S RRF AR R G R SEWE R AT Al U2, 2005, 36(5): 137~
140.

o5, WAL, BRECEH. 55, SR /D AR SR Al SO0 ] R, 2005, 36(11): 102
~105,131.

Seginer 1, loslovich 1. Seasonal optimization of the greenhouse environment for a simple two-stage crop growth
model[J]. Journal of Agricultural Engineering Research, 1998, 70(2): 145~155.

JBF RS . B R PR AR R B AL AR L) ] RO AR 2, 2001, 32(6): 63~65.

ARG . BT, ENE. BERKGSISERGPRT] R TR, 2001, 17(4): 79~82.

g5t MABREEREME I M. L. B8R A, 2000,



